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Materials and Methods
In this study, the research material consisted of 204 (145 Holstein, 59 Brown Swiss) dairy cattle raised in a private cattle farm in Konya Province, Turkey. There are 95 cows in the 1st lactation, 38 in the 2nd lactation, 27 in the 3rd lactation, 9 in the 4th lactation, 22 in the 5th lactation and 13 in the 6th and above lactation.
The California mastitis test was first described in 1957 and quickly and easily detects the disease. (Schalm and Noorlander, 1957; Sanford et al., 2006) . The presence of mastitis in the dairy cattle was determined by the California Mastitis Test (CMT) and the factors thought to be effective in the presence of mastitis in cows (breeding, somatic cell number (SCC), color values (L, a, b, H, C), freezing point (FP), pH, electrical conductivity (EC), milking day (MD), lactation order (LO)) were examined by logistic regression analysis. According to the CMT score, cows with mastitis were coded as 1 and cows without mastitis were coded as 0 and analyzes were performed accordingly.
As a result of logistic regression analysis, risk factors affecting subclinical mastitis were determined. In logistic regression analysis, the model is as follows.
where, P(Y=1/X=x) = Probability of Y = 1 when X = x (X independent variable probability of mastitis when it receives x value) b 0 = Constant of regression e = Natural logarithm Linear and nonlinear relationships between dependent and independent variables can be estimated by regression analysis. In simple terms regression, the dependent variable is obtained from different data types (continuous and discrete) and linear and nonlinear regressions according to the status of the relationship with independent variables (linear, quadratic, cubic, etc.) , and one and more independent variables means simple and multiple regression.
The basis of logistic regression also called logit models, is based on odds raito. Odds ratio compares the likelihood that an event will occur and the probability that it will not. In linear models, the logistic regression is obtained by taking natural logarithm because probability ratios cannot be included in the model. The maximum likelihood, which is the most commonly used method, was used in the parameter estimation of the logistic regression model. The evaluation of the data was obtained using SPSS version 18 (SPSS Inc., IL, USA).
Logistic regression, which is one of the nonlinear regression methods, is widely used since it is not affected by the assumptions of linear models. If the dependent variable shows poisson distribution as binary (0-1), it means logistic regression. In other words, the expected value of the dependent variable according to independent variables is to calculate as the probability (Tatlıdil, 1996) . Logistic regression tries to estimate the probability of taking the value of 1 instead of estimating the dependent variable (Alpar, 2011) . Since the results are a probability value, they take values between 0-1 (Eyduran, 2005) . As predicted by linear regression coefficients, in estimating regression coefficients, weighted least squares are obtained by maximum likelihood method and discriminate function rather than least squares method (Eyduran, 2008) . The significance test of the regression coefficients in the model can be examined with the help of the Likelihood Ratio, Wald and Score (Lagrange multiplier) tests (Alpar, 2011) . In addition, regression coefficients are important if the odds ratio includes a confidence interval value of 1.
Results and Discussion
In the logit model for the detection of mastitis, a base model was created in the first stage and an enter method was used in which all the independent variables were combined. When the base model was examined, 138 animals without mastitis were correctly estimated and the correct classification rate was 100%. All 66 specimens with mastitis were incorrectly estimated, the correct classification rate was 0% and the correct classification rate of 204 cows was 67.6%. Maximum likelihood method was used in the analysis of the logit model, in which all independent variables were considered. The significance control of the model was checked by the Chi-square test and was found to be statistically significant (P <0.05).
In analyzing the fit of the model, L (likelihood) is likely to be estimated by independent variables and L + (-2 Log likelihood) = 1. In this case, the -2 Log likelihood value decreases the fit of the model increases. If -2 Log likelihood is 0, the model is perfectly compatible. -2 Log likelihood value of the study model was found to be 161.749.
Another criterion of the fit of the model is Cox -Snell R² and Nagelkerke R² value. According to the results of the analysis, Cox -Snell R² and Nagelkerke R² values were used to determine the percentage change of the independent variables in the dependent variable, and the values were 38.6% and 53.9% respectively. The reason for the low coefficients of determination in the logit model is thought to be due to the fact that the range of variation of the independent variables considered is too high. It is also an indication that the presence of other factors affecting the dependent variable is undeniable.
The established model for the detection of mastitis is P(y) = [1+ e-(-6.744 + 0.0000109*SCC + -0.140*L+ -0.672*a + 1.527*b + 0.025*H + -1.452*C + -10.724*FP + 0.092*pH + 2.026*EC + 0.001*MD +0.799*Breed(1) + 0.532*L0(1) + 0.690*L0(2) + 1.190*L0(3) -0.605*L0(4) 0.441*L0(5))]-1]. Altay et al. / Selcuk J Agr Food Sci, (2019) 33 (3), 194-197 After estimates made with the help of this model, of the 138 animals without mastitis (0), 132 (0) and 6 (1) were found to have mastitis. Of the 66 animals with mastitis (1), 38 were mastitis (1) and 28 were healthy (0).According to the results of the study, the spescifity was 95.7% and the sensitivity was 57.6%. In general, the predicted value of the accuracy of all data was 83.3%.. Table 1 shows the beta coefficients (B), standard error (SE), Chi-square values according to Wald statistics (Wald), degrees of freedom (df), significance (P value), odds ratios (Exp (B)) and confidence intervals of odds rates. It was seen that SCC variable had statistically significant effect on mastitis (P <0.05). Other independent variables had no statistically significant effect (P> 0.05).
Conclusions
In cases where the dependent variable is discrete, it is not correct to examine the relationship between the dependent and independent variables by classical regression analysis. In such cases, one of the ways to be used is logistic regression analysis. Logistic regression analysis, classification and assignment process can be done and they do not require the assumption of normal distribution and continuity provides some advantages.
As a result of this study, cows were found to be as high as 83.3% in determining whether mastitis. It was found that SCC and EC were effective on mastitis and other independent variables had no statistically significant effects. Only the SCC and EC independent variables explain whether or not mastitis is an advantage. It should also be remembered that the accuracy of the obtained model depends on factors such as the consistency of the analyzed data and the number of variables.
